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ABSTRACT 


This report summarizes results of work sponsored by JPL 
under contract NAS 7-918 to develop a unified control/structures 
modeling and design capability for large space structures. 

Recent analytical results are presented to demonstrate the 
significant interdependence between structural and control 
properties. A new design methodology is suggested in which the 
structure, material properties, dynamic model and control design 
are all optimized simultaneously. Parallel research done by 
other reseachers is reviewed. The development of a methodology 
for global design optimization is recommended as a long-term 
goal. It is suggested that this methodology should be 
incorporated into computer aided engineering programs, which 
eventually will be supplemented by an expert system to aid design 
optimization. Recommendations are also presented for near-term 
research activities at JPL. The key recommendation is to 
continue the development of integrated dynamic modeling/control 
design techniques, with special attention given to the 
development of structural models specially tailored to support 
design . 

The report is presented in vu-graph format. Each vu- 
graph is described in facing page text. 
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RECENT RESULTS: 

EFFECT OF DYNAMIC MODELING ON CONTROL OF LSS 
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RECENT RESULTS: 

EFFECT OF DYNAMIC MODELING 
ON CONTROL OF LSS 



6 


MODEL BASED ON WRAP-RIB ANTENNA DESIGN 

HUB RADIUS = 46 in. RIB LENGTH = 86 ft. 

HUB WEIGHT = 1000 lbs. RIB WEIGHT = 115 lbs. EACH 



RECENT RESULTS: 

EFFECT OF DYNAMIC MODELING ON CONTROL OF LSS (Continued) 
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RECENT RESULTS: 

EFFECT OF DYNAMIC MODELING 
ON CONTROL OF LSS (Continued) 




-s' 

<N 


00 


CO 

a 

Z 

O 

o 

2 

CO 


cvj 

rH 


s 

«s 


CD 


CO 


wn ‘anbnoj, iohi,noo 


8 


-MODE COMPENSATOR 22-MODE COMPENSATOR 




RECENT RESOLTS: 

EFFECT OF DYNAMIC MODELING ON CONTROL CF LSS (Continued) 
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RECENT RESULTS: 

EFFECT OF DYNAMIC MODELING 
ON CONTROL OF LSS (Continued) 
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TEXTRON 



RECENT RESULTS: 

EFFECTS OF MATERIAL DAMPING 
ON CONTROL PERFORMANCE 



Damping (% of Critical) 
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RECENT ADVANCES IN INTEGRATED DYNAMIC MODELLING 

AND CONTROL DESIGN FROM 
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The classical way of designing a high performance control system is not suitable 
for LSS because of the severe interaction of structural modes with the 
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